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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small 
device with low loss and high reliability at a low 
price. 

SOLUTION: This optical device comprises a 
substrate 1, at least one first groove 3 formed in 
the substrate 1, an optical fiber disposed in the 
first groove 3, and at least one second groove 4 
obliquely crossing the optical fiber. Moreover, 
the device is equipped with an optical member 
inserted into the second groove 4 and having a 
face which at least partly reflects or diffracts 
the light propagating in the optical fiber. A 
photodetector is disposed at the position where 
the light reflected or diffracted by the optical 
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mn^zm&thTM}!. %wtyr^f<>^m^i>zmm\^. 
wdtyrA )<>a^mu.zn lt nf^t Ltz^m^wmmiMz 
mfH-t^xmb . mty r ^ ^'^'kmmi-th%cr,'y^j:< t 

^y T ^<(r>-aT^c7)mmmtmmt mmm $r w-r 
m^^z X -^xskmmmmizM o#ft-g>xgi: . m.yt^^ 
mzx -^xRittximifr^titz^i^imh^^m^i 
mmm±izmm'r?>xnt. srs-^-rs, 

[0101] ZcoX 0 1:, ^%m<D%^^U ± 
yr^ J^^mUcnm^zmnh'^^. ^cr>^yr^^-<.i:imL 

t^zX^. mS.<7):fjmzm^m:M 0 aj-r ; t Sr^Sgt 

LX\^h. 

[ 0 1 0 2 ] Sfc. ffi®i7);^r|6]t;]lX0ai$n-&HUfie3t 
[0103] 3t^gP«{4Kaf*:i::^JS<0^iSM«itS:* 

■r^«&3t7 r -i y-^commmtimmn^comjmmx 

^<7)mm^mibJ2:t^:ltl,zX'0. hi>^^li. ^hM.(n> 



ioioA'immzx^M^\i^^ti^mt. 
m^-m^zm^^ix. hh\^'.m(r>%yTA^<^m\'^x 

m.^tih'^iv^^- Y%y r M^x^(^mm,U<^^r'<k 
im>h'^^\,zwm^xmcthhh\>\t. %yr^f^ifi 

Yyr M^t^h^liZM. ^- YWn^ L/cV 
)V^^- H 7 r S C h \zi. Ol^^T' 

i^y H 7 r >f mz%^^'^X% h , 

[0106] ^mi^]y—>ft:mu(^m^zmmL. ^y r 
^ ^^z\^yxmmi:^-th^<Di:m^^ix<,mmz^y r 

^z-^mu^^-th t ^ izii^mi^u-^'^mmzmmL 

fztmy r A ^^(mm^^m^ L T § ^> \,z%(r)%y r -i 

[0107] ^ii:iy—ftuyx^m^^misi±i>zm 

mi-^yr^j-^imtbiLtsmmzms-t^tt'Ut^ $> 
<i>*^ tib^^mi^i^-^co^^^mmz J; D mm Lfzmm 

^■^h:Lbti^X%^tz>sb izytf^ Ux co^S ^ 0 $r (ti]±T' 
Ji-i-^-YyT-i^-^tmm^izLXiiKZtiziio. IS 

[0 108] mm.t)^i^'7ju^'^-Yy7-^^ii,zxoyti 
mm-tt^izi^. -kxm:t:^mi^^ytmm.i,ziRioi2. 

[0109] mL<7^mm\,zi.i. ^mw^^ytmirtim 
■t^tzibcommiw-^^-yim'^x-^ , mzmmmm 
^■<r>^im§i>ttm-thmM^mzMLx^ yt°-y 
yxm^-r^ztij^x^h. ttz^iiii^^ytmi'<r>m 
itzm^mm^nm ^az^^o tzibcom^m^f-^ -mzjfm 
•tmiVMmj:m^t^S:itft tmzymitij^-^m(>z 

[0 1 10]mLl,zmibZttl^^yr^^<i!)>i^m^& 

mm±xmm lxhh o ta-tz t ifix-^ ^ , 
[0111] mwii.izm.^<^^y7^j^^mnLxtm 
■tfux. -^x<r)mm:tX'm(o^y r a ^-^Tifcitc^tfi 
^■km\\\'mthMzj^\\h z t *^x-^ •!> . 
[0112] mm±^<r>m'=mm.*mTLfz^Scmm.mm 
^mmtmxmoz t cj: K)mumm±izmm.^ti:h^ 
mi^m^fi: . fM-^<Dyii^^nm%i}-^mm-thz t 
*iT't=-s.. z<Dwmm^%yr^^<^^\^Lut'^ 
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[0113] tti^iiiu-irbmm<Dm i^mm 

[0 1 14] 

^^m^:itti^^^t^j:h. ^<m^. m2ms.x/^co 
wm-^-^hiibtmrnb-^xh. 

[ 0 1 1 5 ] ^2mmzii\^X%^UMb%y r 

y.^mmm^n'^mn-'m.ibtim'^. m2mco\Hmizmm 
^matiih^tibLXi>. ^yr-{^<imkthmi. 
m2mcofjmi,zx-ox. ■ mvi<^mm^^ 

if^^^x-mts. :i<7)zbii. m2mcomm^mi^xmM 
iz-Thi.cox'h'o. mtii. m2m(r)[^mi:mmizX'y 
xvm^t-r^'2^mm< tch . 
[ 0 1 1 6 ] ^fc. :^wmxixi,i. mm.(7^mimn^z 
%yr-i J^^WM Ltcmzm2m^mm-hfzif>. m\\ 

xmmt^ix^. 

^mm^zmpm-h. 

[0 1181 (^Me^Jl ) ^-f. iaiA&lXHlBSr# 

mm-fh, iiiA{4. :^mmmcD^T^u y^ i^yt^^i^ 
zL-)v ) com 1 <^mmm<r>m.±M><ry^^^'twmmi'^ 

0. HlBti. ±^'JUX(7)%yr^JMZ}!^^xm'0'Sl 

->fzmmmxh^. 

[0119] :L(D%'f^U Xti. m^*^ 1 3 O/xmmS 
OV« (mi«) 31P^mrj:}M^zmm.^fltz:^yxm 

« (/P§2mm, iigx1t=5mmX3mm) 1 ^fflV>T 
«^$^1TI.^S« V?l3P^tC{S, m^l 25jJLm(Dity 

r -i J^2tim^^nxi5'0 . Zco^yr-^^^3^ (-e^o 
mUzMLX) ^MzmW^idiz. ^tr^ (11231) 

4*<^9xa^ico±Bic:ff^)jS:$nTv^s. zcow-ff-m 
ti. ^tnz^-oxs!mmi,zmtifz2-:>co^-!>^i,z-^m^ti 



x^^^. :^mmmx'i.i. ^'^m4<7)[^mziLXfzm^^^ 
mbizMLx 3 ojg<o:^jss:jg^-rs ct 0 iz^nmA ^ 
m^Lx\^6. 

[0 120] vmscD^^ y:ii. %y r ^ ^<2^'S:^\,z 
U.^X'^hXo\izm\^ixh. V?i3<oai${i, %yr 
^vs:2 ^^^{z\!^mz^?f.%ti:><^Xhh:ibi)mt. L 
v^*>\ r VN' 2 (r>m±Mtim-m. 1 o±ffi J; 0 t>ffi*> 

[0121] w«4a, («F*=iM<7)pjimi, 
V ^{i^m^ixfz 2 r><r>%y r -i J ^cr>wm )ti^mi00M 
mn^t.fz\t^ix);:Xf<r)mx'h^^bifintL\^, ^% 
mx'ii . z. (7)T^7^i a<d^ i.zm^m^timx $ tit v ^ 
^mmm<^m^. i. 5 5jjLmmcoit^miRmzK 

m) 5ip?-'umAn\<zmx^tix\^h. ^KTy^^^ma 

5{i, '<.-xbti:h^^W^b . ^<7)0'-^<bh-:ficD 

±B±t:>' y n ymitmbi-1^ ymimb ^^mzmm 
uzsmi^^mm {y^j\^^m) btrmtxn'o, m 

f^^z^^i,zi^m^fihc£!.mi^j:< . mm. i co±mj: o± 
iz^mmxi^ 5 cT^-m^mm. txi^^^xh^K. ytyr 

^ f^2 SrfEJSLT < hm^^^'^^X'% hXo tcSH? 
[0122] TtT«4 l*ltCfcV^T3t^ltaf*c5 2rS^t3 

wk^hfz^. m^\mm.\mmimm^tv.x\^h. z 

(^mmXii. 1. 5 5//m^) <?)^tcS:tLTIIHe<) 

[0123] m2ii. ^nm4Rx/mw5(Dj&mt:x o 

¥1?^»4^^LTfflS(C*t(^^l>3t7r'f^N"2c05S 
ffiti. ^t7r^^^'2<03tW&^4i6{c«H3)-5■C^,^^, zco 

rzi^. ^^m4(Dff^mz^yr^y'i(7)aT^<Dmmmn 

fbm^j:^mi!fmcomAt'i^^-t^b. ^yr^J-^2^ 

Bm-hMi. ^'^m4i,zii\^xmtsx-th, ^tiizx-y 

X. TtT«4lCJS(tSe«nX*^*l:.S*>-efi55*3bS. 

tfz. >'yyMj:^d:b'<^^'ifm^mis.^^i:mzx 
->x. w?«4cot*iM{i, tft« mwm/\mwm,) 
^^(t^-r<. w«4coF*iii{cj±t)smii3i!i*^Bfie§ 

[0 124] Z.tlt:.(r>i%^X'ti'^Xh^ 3t:7r-f ^N'2<?D 
3 TgBc7)SW* n f ^ L V ^Stlf^ n , ^l^o«i|£( 
X\ ¥^t« 4 OF^S h 5 b cmm^Wty htLX 

V-iSi:, 3K7r-<>'N'2Srf5M-r'S.3tti. ffitiffl^PfldbS:® 

¥^f?«4*ai.T^7r-f^s■p^^^E:bo■C^T<. 

mmmnrbmvimnfbcomzii. o. 9^ 
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[0125] HI Ajii/m B^stx#,^-r.i.. ««i 

iO±H{C{i, 3KKItS#:5tCj:o-CRIt$#i^ 1.55 

[0 126] ll4'^7):$i^EP9{i. 3^:^ r-f ^N'2i0fl!!S*^/b 
^m^tlhrn^l . 5 5//m^O:)tfI-f-cOitK2r*LT 

46, 3\iRl^af«is5&]gjaL. ^*SitSl^6«OS5tgp 
[ 0 1 2 7 ] US {±, 7 ^ ;P^|g|«^?^^$:h.7t3KKStS 

fSi^tcj;-5-C. 3t:7r-fVN'2^fKM-r^3t<iIIltff$n, 
h&miZ^t/tU ( mtU. 7 ^ b :5''-f F P D U P 

D2. PD3) srieawf. #fi-^SrMHC:^ai-r 

[0 1 28] El4A*^ii>E|4CS:#H§t'5r*>"'^. 
5 J: o-CK«$^^)t^i^^0^ft^T^8S^::ov^■riJ^ 

[ 0 1 2 9 ] 04 AiZJ^^ti^ J; a *^)!ffef^Jf {S^ 

[0130] 2(s:||M0^J<7) J; 9 tC. Stff* n,*>'^7 r >f 
y 3 r gPOSt/f^ n f tc{5(5'^ L < ^ I, «ll*-'*f A § 
ixl.c:ttcJ;-:)-c, 114 BCc^$n.|. J; dl;:. ff-^^tti 

114 mmc0^mi>zXr>X. ft-^<7)itSS*>'i:Oj; 



(4. 0. 9^ (n,/nf) SI. 1 ^ d i: 

H^t.L\^^ti}^h-h^->X\^h. 'SrtJ, |lI«c7)S^^2:i$ 

[0131] dcoj: 3 {c^SISfi^JoEStiiiitf , 5tK 

mm\i^3i<zi.^xmiRmz'm^fitzm^mi.. mn 

nLxnmxhh'ji^mi^j:\^, :^v:^mwLim-f.z, -t 

^m\^tz^^. ^±m^^zmm^rihWi^in-^w 
msL±.\,zmi^-^xm^Lxii<zti^'^mxhh. 

[0132] JilTlc;, m 1 A&tXH 1 BtC^-t3!6TVNM 

[0 133] 3t:7r-<^N'2&jlfCfEi*$ixT#fc3tft 
^ mUt. 1. 5 5A«m^O^— >f?t) (4, 5t7T^ 

f^2<7>m\f.zm.xmii^^zmwL^ixtz^'''nmA 
'imA<^nm.i,z^xtzmm (lEiitcti, ("T^RStsf^ss 

^|]S***«?3 OJSO^, RSt5ti:^t7T>f/N'2<?)3tWli: 

■S. fl!!:^. 1. 5 5Aim=^{:«$^V->3t. 0^J;t«\ 1. 
5 5 Atm*>^> 0 . 2 /X m^liUi-m/i^:KS:»-^7t** 

m^-th:Lti,ztch. 

[0134] ^^:^m(r>^. m 1 Ai}>(>hi)>hX 5 

iz. ±im^tyey r -i ^^cry%mcmn'k^ts^mij\ 
mm. 1 (^±Mi.zn L-csEfc^si^ \.zWimA<r>\^% 
tm^^tix^-^^ . 

[ 0 1 3 5 ] i 3 ^EMfc J: of. RfScoift^giiSH 

1 <r)±M-h>ihmmmmzmimi 
\<z%m^m^m<^^mw^%m^ e mm^ti^ . 

[0 1 36] C:c0^^f!|s^3tS^6tCj:oTs 1. 5 5 

//m^03tfi^{4«mft#tC^}a$fL. «®8*>^>$'hgl? 
tCflXOffiSil-i.. «flg7{4^#:S^Sl^6<?)«ei^S 
fiiS tcE3tSl^t--l. b mmz. mtfrmti^yty r ■< M'2 

[0137] ^^*^^fg^6«0«®iC(4^zgf*:«^H 
i^MM) X'^^(r>^^±t^j:\,yXolz. */i>*»t 

2 ^fE*S-r ^jg^^ 1.55 Mmcr,ytm^cr>iitA.t'i}^ 

[0138] d C:T'fflVM>^^if!tt^3fe«^6 {4^;R 1 . 
5 5// mCO^m^^zM LXmm^j: I n Pi|i^f*c?.ga^ 
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[0139] Z<7)^^myt^'^-<^ XlzMi. 7t7 r-f 

mi^tih. m^<^^ytm^imm(omiz^ 

mm<r>m^a)mmmx'cr>iem^cr)^mKm^mzx 

Mtxm^^tix^^^cox\ ^hm^^hcomm^^mcoiSi 
m<. ^^m^mmmzi>mtix\^^. 

[ 0 1 4 1 ] ^-f , mmm^j:mmizX'^x:^'yxmm 
<o±mt,zvm3^mm-^, mz. mtiiMsm^miz 
ioT. :ffyxmmi<omm±i,zmmi±nm^imLf.z 

ntci 'ox^'^'!'--yy^ixtzmwmm^^mms^ 
mm-h. ^oB#, iMiumzii-ox. mmQ^mm- 

■i:i}yXWKl±-<^zmm-h:Lttimt Lv\ 
[0 1 4 2] %y r ^ ^^2^mmmAim\'^xv 
m3^f<zm.ibms. 

[0143] mm^mitLfzmz. ^yxwsL\±.\.zi5 

v^t mm:t>mmmm.izx -^x^mi^z^^ ozt 
[ 0 1 4 4 ] <x(:, ytKm&i^5^^mn4 f^i,zmmt 
m^yty r -i ^<2(7)-3ru(nmmmt mmmizm^-tt 

[0 14 5] mz. MiiT^fflv^T. ^mi^^^m^e 
-7-9 t^mw^^m^e t ^:ffyxmu i <7y±-nt)^t= 



[0146] im\^tz^MW^%n=th(m^^mt> 
to^^r^xmth^^kzxt. %^n<r>mmm}:.-fih i 

n G a A s iS^fia««ffl!J{C^^S5iO{4SSr*-rv- 9 i 

mm-^:it^z^j:^. zcotzib. mm^mi^^tmT 

h . mmmmb Lxm^m%k9vut^hmm-th:it ic 

k "^i^z^^cmmiz^w^m^^m^-th zt^ 
X'^h. 

[0 147] zcD^^mmm^mm-ti^.. ytyr-^^-^ 

i^-r'g>'^^*«=3rv\ z(7)fzib. i^v^ymm'^^m 
mm-5fm^zi5if^mmmHzm\'^^tihXo =5:, 2JX7C 
m:mmkrro mmmm^m^ ^xmm-ti z t a^'t-s 
I., zcDfzib. m.mrMX'<7)jzMcomm^zmLxti'o . iS: 
mmmwx'^^, 

[0148] (mmm2) ^x^z. us &#BSL^*i(^, 

5{i. ^^Al = l. 5 5Atm<7)m-t3tt*:ftA2 = 
1 . 3 1 /;£ m<7»l6fi-^S:^3K-rSS3tffl3tx>'NM X<7)m 

xmmLtz3^)im-'cr)m^izim-(r)^m^^km 

[0 149] (15tc:*$fLSJ:at3, 2':>c7)W?S(« 

«i^:mio oum) ^ty r ^ ^^2co^mi>znLxm 

^cr>Amk^j:LX. :^yxmm.l^l,zm^^tlX^^h, 

^mmmx'ii. mnzfptLx^ffm<r)^-rnmimL 

[0 150] 7t:7r'f ^s-2(S, ||)56CTl(::ov^TlJiB^t 
/Cck 0 iz^ :ffyxmm 1 cr)±mizmfS.^tLrzimiZiSm 

[0151] ±iE2oc7)W«F^(3ii, ^nm. 
&««<7)3tRlta^l 1. 1 2*>'JfA$ixTV%S. jtS 
: SOum) 1 l«i, 1 = 1. 5 5 

//mc7)fi-f-3t^ 9 9%a±mi^^ y -r iv^w&.k^ 

3tRStaf^ : SOxim) 1 2\t. iS:KA2 = 

1.31m m<7)m-^7t2r 9 9 %Jil±Sff^§ 7 ^ ^P^lf 

=5:t3, 3KS*f«#:l l<±. ?ft*A2=l. 
3 1 //mcr)fi-^7t^*^9 5%iiH±^3a-r-l>. 
[0 152] ^•^xa«^l±tC«i. 5tKtt«*l U^ct 
o-CKSt§n/C&:^A 1 = 1.5 5A£mC0fi-^7t^S(t 
BX^iolCInGaAs 1 3 A^IS® S iX 

x\^h, ^fz. ^mm^i 2izjir>xKm^tifzm.M: 

A 2=1. 3 lMmCr)m^i:^im^Xdl,Z. :^'yX 
1 ±{C I n G a A s 1 4 3&«iEBSn 
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Tl^l). ^iS. 5«^epi 5, 16. 1 7«i. 3K7T^>'N'2 

[01531 :mmmcoyt^'^'<^ x<7)W)mi.. aT<7)m 

[0 1 54] 5t7T^A'2^jiLTfro^§ix.2.3fe{i. t 

= 1. 5 5/im^0^t-f■5ti:iS^A 2= 1 . 3 1/im<7)ft 
^-^^T••V^|,, ^RWSf^l Iti. i^^l . 5 5 

^«5S5ts^i 3ic^;ts (jttisi 6) . ^^mt^^^m 

[0155] -U. m^l. 3 lMm<r)^mi^ 31£S 

^^#c^3t«^ 1 4 li^im -5 fcTtm-f-t^JS^ LT 
[0 1 5 6] ffllig7(±g7tS^^l 3. 140Bfii^«@ 

[0157] ^mw-'^im=f 13.14 (^mm^zit^ 
Rmm^-htim^tixn^ . %yr>{^<>2i:mmith 

m^l. 5 5 mC03tfi-t**¥^#:^^^ 1 3 "CIX 0 
a* it. 1 . 3 1// mC7)5tfiW^^f<s^S^ 1 
4CBX03i*ixS, 

[0 1581 ::0S5tffl^St3J:n{f. 3K7r-f>N'20 
(*«76 0-3 0 0x/mgJg) . L*^t, Siitt^<-S 

^-r.|.C:t*WJ$:M-l.« -e^OiSm. 7t7r-^>N'2$rfE 
ai-r i. iS« 1 . 5 5// mO^tm^O 9 0 %[:A±.ti<^mW 
^itmT 1 3 ICJR 0 iiiiX. 1 . 3 1 /X m<7)3tfi-^ 
OS 0 %JjLh*«^^#:Sit3gl^ 1 4 (CJR 0 iiitl. SV^ 

b LX tfflv^l, ^ tifiX^ ^ . tfz. ^TcOffi^S* 
;y5XS«RlKitLril^$il-CV>SOT'. i'HK*- 

hiomm'^^i-ucois^^mzn- o mmtixxm'&.ffimt 

-S.. ^^f*«3te5S^ 1 3. 1 4{i, ISl-cO¥^#:a«± 
tc?^^ § tifz 2 -:?co^Sf*:S3tfg^T-*> -5 T t J: V ^ . 
[0 1 5 9] m€>^^m.L^j:ti^h. WT?S&jiii 



<nmm(r>m^'k^ t . wmmw, i . 5 5 /< 

= 1. 5<0ii-^tCji^JSLT2ff<0fii||*<5^;&tLTV^^, 

[01601 ^mmxm\^t^irihmwi<nmv\mi 1 . 

5SJgT'?)l.. Il6*»'i>. St»f^n = l . 5 0*i-&. ilg 

1 ooMm<nmmzn lx 1 a B^sc7)i^-r>^te-^» 
%yr>{f-^(r>aTm:±^<'ri>:iti.zX'^xh^m^ 

[01611 C:(0^3tfflJIB$:S?iti-SI^. ^yr^^-^. 

[ 0 1 6 2 ] 'SrtJ. 3|s:^]5<6fi?iJc7)S3tffl^S^a:Sr«OS'5r 

[0163] (IIM^J3 ) mz. 117 AA-4.07 BSt^' 

[0164] *^Mfi]<7)^aJi. l]5tc^$fLS J; 3^ 
y\>f r«j >y V{Z~^<DW^±.\,Z$mitLfzi,<r>X'hh, 

1117 A{i. ^ff^^m.cr>m^(7i-^in^^mmmn. mi 
■1.0 

[0 1651 ll7Bl-5^$itSJ:dtc:. »«ilt:ti. 0 

50^7^^^ 1 3St>' 1 4*^W$fLTt3 0 . CliX'^O 

g^t^i^ 1 3 1 4 ti. mmm 2 -cijiBj l^c j; 3 . 
m (^H^) rtfcaa6a>*ix^c7t7r-f^N'2&fEm-r'& 
^eco a %mw,^titzm.mmffm^i ^ix^ixm!,-t 

[0 1 66] ll7Atc:tj^^x, yyfhr-^ 

::i--\i<7)sd.^xmm^tix\>^t. ^^m=i't>m^i^ 

[0 167] 07BS:#aS-rS. ||l<0«mtiilSS2 1 

^m^^ 2 2 (±. ^ 2 (D^ytm^ 1 4 

[ 0 1 6 8 } m cri^^m^ isami «0»ijt§l2 S 
^LT«mieiS^N-^->'2 5(cSigE$fL. m2iOS3tS 
^ 1 4 2<:0Sin[#l 2 4 2:^ LT «mSaiS>N°^->' 2 
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[0 169] ^7r-f A-2tCj:'5TfEiM$il.2.3t^i-f-« 

m^i±m 1 er>^m^ i s Tmta^tvrizm 2 <^3t^ 

its. 

[ 0 1 7 0 ] 07 Bcmmi. ariz^s^x d Lxm 

[0171] t-f , mfilEHM-rJ'-y 2 5my:^mm 

i±izjfm$ti^. mfiiEiivN-^-y2 5«. mffi«^ 

f^. 7 h u y 7 -f xsjtt^x .y f - yyxmi'ijo 
:Lbi>z^':>xm^^ti?>, :iti(>cr>xmzj:^x. mm 
mMJ-<^-y2 5^mfS.'t^bti,iz. mmitmrn^^i^ 

^<^^m.t>zvm^m^Ltz^k. vm^^z%yr^^^2^ 
m^:i^. mmizX'yX^yT-(y<2^m^i-^, ^<r> 
T^m^(^^nmtimi^^ix^^^mm^^-t res 

-^;b-ti:fflv-i?j tc«-:Jv^-C. ^^x^^^l t2o<^T 

at, «ii§(:j:-:.T^'^xs^i±icia^-r-i., 
[ 0 1 7 3 ] 08{i, 117 B\,zm-mm.^^'^vy-'jn 

i,zm^Lfzim.cr>m^iw^-tmx-hh. msxn. mi 

S3 7i±, V^"•y>--y3 l«0J!ggi5lC^«tt«;J;oT 

^^Miigi^3 3o-JSt , ^^mmrns i±.cowmM 
mmsicrmmi^mmmm^z^-oxm^'^. ^-^-y^r-'j 

3 1 <7)i>^mz9\-U*>io»X-thyii^:(fxm^l^^^ 

"F^um-t^. <5:tc, ytyr^^-m.'otiiLmzmm^^ 
m-t^zb^zx-yx. m,mmm?:mLfzik. nv'r-'j 
3 itc-e«sgp^]Rwts« 

[0 174] z<r>mm<^'^\,z^\jx\t. ms,(rMM^z 
mm.tci^^^z^^^xx^-mmis.^z*&mm>'fh'iMiy^^. 



^Wkm^-^X-^^^z^m-hZbifiX%h, =5rfc, 
<OtSfi?SI5fli{i>'N'-y^->''3 lJC:llllf$ilTV^?><7)T\ IS 

[0 17 5] (IIM^4 ) ll9A&t>'ll9BSr# 
BiL^*^%*^B«t i h%lr}^^ XO»4<OllJfe(5lJ^IJi 

[0176] UT, C:c03tT>'NM X<0«figS:i¥iffltcUiHfl 

•r-i.. 

[ 0 1 7 7 ] -fe^ 5 -y ^W^A 1 <7)_hTOi, 

^m2<r>mmzwfhixh. mioMi. -ir^s x^ 

»:K4 1 tC?gfig$tt7tlH]|[C4 3cOJ!S®tcm^-r.|.. El9 

B \>Z7Vi^ixhX ot.z.'mi <rMmb^2cr)mm<nimi,zi,i 
Xr-'yy'i}^h'0. miO^J^cr)S$(S, W.2<r)Wm<^'m 
SJ;^^. C^Ji.{i\ l1>6 0-7 0Amgjg, fS<ffM$ 

mthtzi^xhh. %%m=f-cr>%%u<r)m.^%y r ^ 
^^<r)m^l,zm^^^thtz>^. mummcoi^n^tcn^ti'^ 

[0178]-fe75-v :?«IR4 1 (OifficO^ 2 OMl^tC 

{4, 33|s:ir)«*iJ^jS^fL, =g-vStC{47t7 r ^ ^n'4 8*>'a 
is^iiinrv^^. 32ts:£0^7r-<>'N'4 8 2:fte«^tc«H3]^ 
J: a t . — V , 

i., c:fL/i.coTO4, m^mzt.twm<^mMmbwm<r> 
[oi79]iS*i. 3 i;umoi— -TTt^aiW-r^^ 
1 co^i^(:i2s§n-c V . ^mmmx^i . m-cr>^ 

mii?mLizm^^tlfz^W\y-'fT\^-A 4 SrfflV^T 

[oi80]-fe75y 9muA 1 cr>±mcom2<7)mm±. 

{c{4. 3oc0^1i^#cS^Sl^4 5*>WiJWtcE?'J§ixT 

^#t^3tfR^^4 5«4. -e^im, nm-t^^y 

v^^. ^f!t!S3tS^4 5(4. RW»#:4 1 tc:J:-oTR 
S*$tL?^v:*^l . 5 5;um<7)3tft^2:^ttaX^. 
[0181] -fe 9 5 y ^*^4 1 (Ti^mcom 1 0 

«i^tc(4. i^—fm^mmm4iiiim^^tLXiiO. 

[0 1 82] 3t7r^^N'48<7)#^05t4l§ia5lc<4. 3t7 
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yX4 9(Cj;oT, ^®f*:l/-ifTU'-4 4*^/^ffiW$ 
4 7 &S«4 1 l^Z^m-th. V-^m^Wi'^A 7 

(4, w^Aiammzmm^zj&^^h. 

[01851 -ec^f^. 1!r^c7):^r&T-32|s<r)VmS:H25 5 

•y^»«4 itcffMt/cf^. ^^mn^z%y r A f^'^m 

[0186] ^f*:^^*^4 5SIA'^»^*^ 

— rr^-4 4^, fflflW^j t<{4*EBW^4^fflV^T. -fe 

# , 4 5&t^^^fl£lx— rTl^-4 4<^ 

{aSti. -enm, -rT't:?g«§ixfv:«fii4 6*iJ:l^4 
7tMt-CPS§fLi.. 

[ 0 1 8 7 3 3t7 r A4 8c7)^tcJgfigL^cb->X4 
97&<. ^«JU-ifS^r^-4 4C0*rjS5i-S^— fit 

>X4 9c7)[H]gB^c7)§§a3SHSI^:a<-rtL{f. it^r^fM' 
am^m-'&.Z J;oT. L-yX'49 OfiLS Sr ^fts 1^ -if 

fg^^T u- 4 4 <r>wmmzn x^xm^-fh c t ffi^^ 

htioT. ^mwv-if't>hcr>]^m^i)^vyXA 9(c 
J; o-C3t7 r ^ ^N'4 8fc3fe^WtciS-^-r-SJS-&^PS-r 

[ 0 1 8 8 ] i 3 ^ji'itrfM xi: J:ti{f . mi5:(7)3t 
3t«^r l^-T^^tT-^ ^ i: |ilB$t. -^^g 1 . 3 1 ;u m 

^ Btrai L/C J; ^ ^«M(iis§^i5(tT*3 (ttf . ct 0 
[0 18 9] {mtm\5) mz. mi oAm/mi OB 

OA(i:2|s:||S&0yc7)iFH|ll^ 13 1 0 B{d:-?-OBrffil2Tfc 



[0190] mT. «)«<^f¥ifflSri3iBfl-r^, 
[0191] :f}^xmW.5 1 *zgf4cl/— 
^*^lES$tLi,||l£OlSi|gt. S3t*^*^'^fi!c§itl>^ 

{,zm'^^tifzsm3A<r)&mi<znm-t^. m ob^c^ 

*«;6 0~7 0/zmgJS. i£<?^gt$iXTl^l., 
[0192] 1 0±H<7)m2(7)^JSt:{i:. 

l*cO?i;{)iJ^BgStl. -e^O^Cti. 5t«g|5lC7;Uf-^:- 
H 7 r VN' 5 3 t^^^-fk Lr t 7 T 'f 5 2 *>'Sa6a 
StfCV^I, , r ^ ^^'5 2(7)3 r@{i: 1 

0 m-C$) D . — l^yr^^-^SScoa rmi 5 

oumcoxh^^Myr-iJ «r>mm^X'ii . r@*-' i 

0Atm;&>/?> 5 0;umCKI>S^*HC»ig!LT^'fl:LTV> 
[0 193]^7r-f^^52&mt3SH3]^J:5l3. - 

[0 1 94 3 ^:^1. 3 lAtmOi^-- »f^?rdilt-rS# 

tfST 5 6-/}^mm 5 1 (7)±Mosg 1 <^mm±iz 

ieS^fLTV^I,. ;<^5Xa«5 l<7)±Bc7)m2c7)^«Ui 
[0195] ^±>. :^'yxmU5 1 0±M0^ 1 O^Ji 

[0196] ^mi^i-—^'mf-5 6i,imjk2 3 ojgo^ 

mmA^m\-^X^ht>ttb-^yS.-y:^&WL5 5±l,zv-y 

rnxrn^^ ti6cr)x\ T^imizyty r -i f<t mmrrh& 
[0197] 4^^«j^-Hf«^5 emm^titz-^yz 

'V^mLSSii. ;^'9Xa«5 l±<7)[agP5 4lcSl^l 

so^co^wmm^m^^xw^^tih. ^mw\^-^m 
=f-sst^h\m^titiv-^mti-yxs7i,zX':>xm 

3 0)J.mCn>X-!r^yh^^X\tZW:-X^iX^. ZCOfzib. T 
JU^^-V^y r 3 tcom-^iZ^mtX . mumcr) 

- h' 7 r 5 3 tcfS-^ L/S 1^— r 7^(43 r^^^^'S^*^ 
{zmmLXmtLXiyy-^)V^-VyrAJi3 2l<z1iim 

^ixh(DX'^nMffmmzi:^ t6zt^< im^^iz 
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[0 1981 (mmme) mz. mil ARxmi IB 

1 1 ASl/tmi 1 BtCtSl^T. 6Ht:ffyXmU. 62 
tii^y K 7 T ^ 6 3{±-7;W^^:- K 7 r 

6 4(i:^ftl. 3 1 Atm<7)3tm-^tC^:*LT5 0%<0 
Sftf^^W-r^MftfSf*:. 6 5(i¥^f*S3t^B. 6 6 

^fi:^m^l. 5 5m m(r>m^miRmmi^ 6 6 T'RSt 
$ix-Cv;i^f-^-H7T-^^N'6 3icBX'9ai*ti€.<, 
f-^- H 7 r ^ ^N' 6 3 <^fl!lSigtC^f*cS3e#^ S:®!^ 

^-yjm'^^^^^thfzMzmizTi-u 
[0 2 00] (mmm7)<xiz.mi2ARt/mi2B 

2A«4^3e^fflMSc7)ff?iH, HI 2 B{±-?-O»r®0 

[020 1 ] 01 2A&i;:Hl 2BtCioV^T. 7 1 (4;<f 
y^mm. 1 2\i>'yVfV^-Yy 7 3«4JS:R 
1 . 3 1 x< mc7)fi-^3t2r jliS LjS* 1.55 jj.m<r^m^ 
^'kmi^hK'^mW^^. 7 4 {iiS^^ 1 . 3 1 ;t/ mO 

^fi-^iw^L-r 5 o%<osst*^^-r-i.sfttSf+:. 1 5 

1 . 5 5 ;u mOfi^$:^5K-r'&^fls^3\5^l 
S, 7 6{i^:Rl. 3 l^^mcOfi-^^S3t-r.S*^* 
^tK^S, 7 7 (i«^(7)5'Ha5-e7t:' r ^ ^'7 2 tctg«!$ 
^|.^;R1. 3 l;wmcO^#f*:^-Hf. 7 8{i7r^>N' 

[0202]jfe:Sl. m<0fI-^{iKI*a#:7 3 

T'RW$tiT^zi*S7t^a7 5twJR02>Six^. 

1 . 3 1 ;ti m<0ftW4RI*af^s7 4 i OKI*$nT 
^«s^3^iS^7 6tCj:')^3K$ttS. S/^sT^^lfilsU'- 
7 7ti^t:>^M^h\y-^miVyX^yr-{^<'l S{Z 

[0203] mmms ) mz. m 1 3 s:#BiL.^r*< 

*I^B3coiB8<7)IISfiCa|^ittHj-r-S.. 
[0 204] 01 3iCt5V^T, 8 Ifiv'Uny*^^:* 
8 2{4xyj/;t'^-h'3t7r-f^N\ 83{4^;^1. 



:^1 . 3 lMmcr,m^^i:^yt't^^m.i^^±m'!r. 8 
5im-S: 1.31 MmCO^mWU-'fX'hi' . 0 1 3 T' 

a. ^m^^<^yeKm&m^^y r 2 ^mMzmm 

X. ^yT-iy<8 2t^t/tm'7-8 3. 8Amfmtmi- 

m]y-^'X'h K> . ^ytmi'8 3rx/8 4b t hizi^ v n 
ymm8 1 o±ffitieM$ix-cv^i>, 
[0205] co^trvsi'f ;^{4, mncr>^mm\sm 
srffl^AT ?><Dt mm<7)mmnmx'imth z t fMm 
x\ m±*^^mx'h^tzMzmmiwmtL^ tmz^ /Jn 
m.'(t/)mtL^ L^^i^mmmz^tifztcox'h^. 

[0206] HXtcommMX'ii. jS^R 1 . 5 5 /x m*3 J: 
t/ik^ 1.31 Mmco^'fy^^ ^i:^'t^l,zimLtz^K 

mx9f: Ltzmmimmizm^^Mih t c7)-ci4=5rv t 

[0207] 9 ) 0 1 4 ^#ML=5:*^'4> 

co^mmx'hh, 

[02081 ±mRx/mmip?-m.x\ ffls®*^±aicsit 

^d::(fyxmm. 1 0 1 c7)±miz. mmt<m im m^3o 

OMm) 1 0 3:^m^^tlX\^&, ^^^X^^lOl 
i±. 1. 5 5//mfe:gtf07fe{C^U-Cil«WtC^HJ=5rW4 

:fy^^mm,^tix\^^, ::cr)mio3fnzit. vvmmi)^ 

i^nm^tifzmm^j:^mx'mhtiti^>yy;\^^-vyty 

r-f>'^' (l:S2 0 0;um) 1 0 2*-'^|gtCj; oTll^^ 

[0 209] S2?i («i|@^l 0 0«m) 1 04*\ ^ 
^r-f A'l 0 2c07tWtC«LTHIfScO^JK ( 6 0JS) 
^t. a«l 0 lo±®(cSi:tc;^I.J;dt;. ^ 
^XffifiRl 0 itftcJK^^n-Cv^s, 152^1 04i*ii: 

{4, y -ijuym^k^^timmm^ (m^msoM 

m) 1 0 5*^m$:h.. mMl 0 8t:J;-?Tll«$;ffr 
V^|>, ffllil 0 8{4, 1. 5 5MmmzMLXmm(^^ 

n^^i^mtmi}^mm^tixt5 o , -e<os»f^{43e7 r 

-< ^-^comtnm^zmmLw ^KSimi^i o 5 $4, 
1. 5 5m m(Dm^yt<r>^i:miRm^z 1 0 %m\-^x'R 

0 5{4, ^j;i{4\ i^v ^ymmt^^ y^^imt^^ 
mmm±iz^mzmm-r^ztiz^')xn^tit. 0 

41. 1 . 5 5m m(7)M:^^l>z^y T ^ 

-ttfemmi. ^ti^ix. mmm 00. 1 oo* x 

7f^^tlX\^h. 

[02 10] 7t7r-^^^'l 0 203tWtC¥fi'^S«l 0 

1 OHIBco 0 — :^c7)||iMiclS 1 0 1 n G a A 

1 0 6 0 ^>ix , flli:fir<7){iJM(cm 2 <n 
I nGaAs4^f!|sS5t«^ 1 0 7*^i9f^tt4><XTV^ 
I.. 

[02111 04':fe*»4.fElKLr#^c5tfi-^ 1 0 0(0- 
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1 0 9 Lxm 1 co^^mi^^y6^'=F i o 6 izxm^& . 

mii^hmLhx % fcTtft-t 10 0' (o-mt^mm^ i 
^mw^itm^ 1 0 7 tcA*f^^ , 10 0' 

Oti. Rl+Sf^lsl 0 5^^fC. ^^yr-f^N'l 0 2S: 

[ 0 2 1 2 J 2|s^a{i, 5t7 r-f VN'cogillSS^tC}?A$ 
ilT*3 0, Ttft-^IOO. 100'j&«. 5t7r^>'N'10 

2^jifc?;(:^i^c{Eii§ixi>, 

[0213] ¥^«cS3t^^^ 1 0 6atx 1 0 Knmmfiz 

5:fKj)s^-g>&ft 1 . 5 5 /X m<ritm^<r>-m^^m-w^ 

itSl'l 0 6St/l 0 7t]R'9a*tL$, C^-C'fflV^I, 

^^^^ts^Tt^i^l 0 6S,tA'l 0 7«. 1^^:11. 55 um 
O^tfi-f (C^LTSB^^ I n P^#:fS^S«7>>'<ii?iX 

mm^^ti^ 2 . 0 d Bg^t /Jn$ < -r-i. ; i: *^'t'# -i. , 

3fe7T^^N'l 0 2*-^>c7)3feft^ijM;Si:^#:^ 

mw.^^mf<7i^%mm-^zmm Lx^^rnm^^ywh 

ifc*^'3rv\ 5t7r-f Al O 2S:fEllS-r5^ 

^l. 55 u mc7)7tfi-f-c7) ^ *>KStttf*c 1 0 5 T-RI|=f § 
{WM^ 10 9)08 0%Iil±A^-^^#c^5t^ 

^^1 0 ^{zMK)'^^ti-m\.mmifi^f,znhfih, nm. 

fc. 3t7r>f^N'l 0 2 2:ej)ll-ri.^*l . 5 5>Ltm<7)3t 
fl-^iO d 1 a* 1 0 5 -CKSfr (KM3t 1 1 
0 ) (r)QO%mLi:i^^m'W^%m=f-l 0 7t]R0)2,iix 

[02151 L*>t, . IJ!*c7)^3tffl3tT^N'-f ^<50i 5 \,Z 

^mm<7^w^<7^^mmx'<r>%m^<r)§'mmin^i.z x h 

t.fz±X<^m^Wmif. ^5X^1 0 llc^r^LT 

[02 1 63 (HJ&^J 1 0 ) \>K\,z. m 1 5 $r#BSL'5:*>' 
'b, :*:5|BJc7)||l Oco»fi^J^iMBJ-r-l>. 

[0 2 1 71 ^rfc, \;Xf<^fmiZii\\X . ISiJiBfli:!!- 
c^®Br{C{S|5)-i7)#-^$:|5ftL, SJHJ^^Bgf 

[0 2 1 83 01 5tC^^§iX^J:dlC;, l. 55//m^ 

^frmzn\-'Xmm£V'vx^-,i/imii^t>tsii>w^'i 



0 1 fiO±niC, HUfa^Sfi^iJi: laiaic, 2 0 0 m 

x'mmtmmmjm. i « 2 o 3 tm^'^ixx i . ^ 

OAtmfS) 2 0 2*>'Si6Si^nTl^l>, 

[02 1 93 112^2 0 4{i. w^io\(r)Wmim 

\izn\.xm\-thXo\z\^x , ««2o i+icjFM^ti 

tw*tLT6 0jeMM$-ti:TV^S. ||2«2 0 4coaffB{i 

wi^mrcmmfi^Q p.wxhh , w,2m2^An\.z 

\i. us 3 0 m05^»«±C^ ( A u ) mm: 5 0 

tt^^rrS ft 2 0 5 *iX;K^ i^^Bi t (^« 

[0220] SHga^ 2 0 1 <^±H{C(4, ^3tf5 300 
/imc7)InGaAs 2 0 6 ^^^ffill^tJ 

%\,Zi.->X^m^KX\^h. @Bja«2 0 lOigffit; 
^:7t@3 0 0//m<7)I nGaAs^^f*;S7l£*T2 

0 7*^, ijyj'^v'r-V\,znK^iit;iimx:. lESSfL 

[022l3 3^-tlOO<7)-gP(i. Sft2 0 5tCj;') 
RStt. KW3te2 0 8i:tT. ^^f*S^S^2 0 6l: 
AS^-r-i). Ttfi-^lOO' cO-^{±, »f+:2 0 5i;J;'9 
1 -C. 2 0 9 i: X.X^MW^'m^ 201 \>Z 

[0222] %yrA AofEjllS§'4'(cf¥AS 

fl. 3fem-f-l 00. 1 00' iiK 3fe7T^A-202Sra 

[0223]ii2?i204 \zm^^^k,tmm\i.. ^<nm 

r ^N'2 0 2*^<i>BX0 tiJ$tLS3tfI-^(3WL 

mW^im=l-2 0 6c^a®l3{4i|i#ft«lfeM-C'^#iO 

n.T*3 0, 7t7r-f>N'2 0 2S:fi^-r^jS:^l - 
mC07tm-^iO-g|5*>'^®ft«)tS^ 2 0 6tC|X'9aiiX 
C:i-r'ffll,^S^ft^3tS^2 0 7{4gfc:gl . 55 
At mCOTefi-^^CM t T jgHH I n P ^^ft^^aS^T&^figt) 

[0 2 24] (|ISfij?!ll 1 ) Ell 6^#B3t^*i 

l^ife^JS:fflV%TUeBJt-^, ^tS. IJi 
TfiOiJiBJl3i3(,^T, fKiJiBJi:|Hl-<0®H'rtc(4|5l-«0#-^ 

[022 5] 111 6(;^S^tl.i;5tC. 1. 55nm=^ 

^(^m,zn\^xmm.mzwmtivy^w^^ o i±c, 

2 0 0 // m-CWfB^i^J^^ewll 1 « 3 0 3 
lR?nTV^-|>, Sll?S3 0 3l*ltc:J4, 1 2 5 ;u mf^cO v- 
y^^U^:— h'3t 7 r 3 0 2 iXT V , 

[02263 :^=yXW^^ 0 1 0±ffifc. ^C0±ffi{c*r 
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^mzmm ttzi. 5 5 // i o xcowi^x-Km^ 

i )V-^W&^^^hW^ 1 0/zmc7)3tR|^«*3 0 
5 2 31 3 0 4 tjf A? tlT V . 
[0 2 27] ;^'5;^a«3 0 l±tc{i:. ^^@3 0 0// 
m«0 I n G a A s 3 0 6S,tA'3 0 7 

[0228] 75"9XS«3 0 1 CO;SHlC{i. # ( A u ) 
jiM*-^.=5:^SStf53 0 8*iJgfi!c§ixTV^I.. *fi-^l. 
0 0<7)-gB{i. aftcSOSl^ioT^L/if^. SWS 
3 0 8t3j: OSt^RM^iX. W.m%3 09b Lx^mw 

^%m^3 0 e{zxm-ti>. mmi o o' 
mw3o 5i,zx ^Kmti. im%3 1 otLx^mw 
^%m'f-3onzKm'th. 

[0229] ^<7)^^tffl3t7•V^'-^ XtC i^Jf . »ftc 3 0 

5±ORIt7t3 1 0*im$iX.&;i(i:^^^lsg7t^^3 

0 7 <r>^^utmm.^-'^x'L-t)-^h 1 0 0-3 0 o/^ 

mgJgtCS<lS^T'S .SCOT. 7£fi-^*>'2SWi:t£*^'-5 
•C^^i^cS3t^^'3 0 l(n^^\:m\<zimLX^%% 

m^T^^hztti^tp^^. tfz. mf3 0 5i}-^h<nKm± 

3 0 9 O 9 0 %\ik±Jfi^mW^%m^ 3 0 7 tffi 0 jiS 

'fmmx<nw^^ff^$^mKm^^^zi:. hm^'^-{m<r> 

im^<n^itmtLxhm^^h^tti^x'^h, ttzi^x 
(Dmm.mm^K :f}'yxmw.3 onznLxm^^tix\^ 
h(^x\ 9mt)^(>cr>mm^9\-^cr)^m^\nzi^oW.m:f 

izhmtix\>^:h. m^i]tfz^mi^^xm^30 6. 30 
7 iim-<o^mi^mm±izmm.^tLfz^mi¥^^mTx 

[02 3 01 iJCfc. mi 7^^L^j:ifiio. %yr^f^ 
3 0 2 Sr«H:})oTffM$fi-l.lg 1 ?I3 0 3 S:aji§-r.§.jS 
« 1 . 5 5 At m0^fi^(7)ti^C-0V%TiJiB^-r'l> , H 1 

[0231] *IIM0«K'fflv^/^ix^3t7 r ^^N'coSJff* 
( n = 1 . 5 ) t{J{3r|3|^<7)®*f^S:fto^l!gT'ISIIt 

*^'3t« ^tix^^hm-^^zi.i. 20m mco^mizn l -c 

0. 2dBSiSOi?-r*^:5r«S-^tfl^t*-^t^V^, ceo 

ztX\ -'oMziit/tyr^^<:coa7^^±t<'t^c: 
bXMh-tZtt^X'^^, milUi, r?T¥@a)=l 

0. M=l5Mm<7)^^(7)$\%^^^i,^^tlX\>^^. m 



[0232101 8 Aai/0 1 8 B{i. -f-tim. 31^ 
r ^ ^N'4 0 1 RX/U^mzaTmi3iU.:K$ixfz^ 
yr^^<4 0 4Sr^tTi'^l). 
[0233] 111 8A{c*$ttl> idt;. ji^c03fe7r 
>'N'4 0 1 -^C0fl?:jt03r4 0 2ifi^y y H4 

0 3T-S:bnfc^Sl3!t&WLrv^S, ^mc^LT. 5t7 
r^/N'4 0 4(7)rjr4 0 2{4. fllKOgB:^ J: 0 fl<7);>c# < 
'5:-?/v:a5:JJ*4 0 5 Sr^lflJI. J: d izf^2mt:mf&-rtHI, 

m2m<omi>zx i,m^mmm:^^i&m-t& z tt^x-^ 

[0234] zay^%mitr)^A:^^M-th^-^^zii 

v^T. ^m^m'ft<r)mLi.w^\iz. %yrM^ii-h(n% 

fi-^CM LT t |BI^(7):^a2rfflV^TiSjt-ri. ifX'% 

[023 5] {%mm\2)'d^\,z^m\9^m^\^ts:ifi 

if-wm%\ 2<r:>mmmm-th. 
[0236] ^ym<n^w,t. la i A(n^m.tmx<n 
«^S:*L-cfco, m-<r>m[\,z\m-<m^'k¥i\.. 

[0237] Hi 9<7)^B{ct>v^T!|fitW'5r^{4. iJy 
y.W^ 1 0 1 2 0 /i m-cBrPi3!;^itB&^?^^ 

<7)m3«6 0 l*ije^$flTl3 0s •€-«04't::, 1. 4 8 
/zmc7)3e^JM^(|t,l;R|f-rS^2R|faf!|j6 0 2imX 

^iXX\-^h:^Ji.Zt)h. 

[0 2 38] Z(r>X'its:mm:W5^\^tzZ)L\Z^->X . 
^Mifil. 3Mm. 1. 48AtmaiXl. 5 5//mC7)^ 

^#o?;j:^[^ft-^6 0 o^K m'PtEii^i^^yT-f^-^i o 
2^fgj)gLT#7tJi^. m2Rmm^eo2izx'^m^ 

1 . 4 8/zm<03t*''®iRWCRStSiX. KM^S 03 1 

Lx. m'i>W}\^^i^m^tii> . MUi^m^e o o ' 
tf. 

[02 39] Z<r>Xo^j:mWlt. IS-tLKlt. ^±mc 
mX'h^:^Jl'\::'yj^i]^m)U (K-r) $i^fc^7r-f^^' 
tMiPSSI (EDFA : Erubium Doped Fiber Amplifier) 

iztmLxmi^i^ti^. ^yr^^m^^com^^ (yt^y 

Ig2»#:6 0 2(4. <rcOlj*g^*iS^^^l 0 6(; 

t.ix^m^^'9t^im'th. ZfUzi:^. ^%m=^io 

6, 1 0 7J4, 1 . 5 3 ummM:<r>^^&jFtcr>^tim 

\i!,-thZtifX'^h. 

[0240] z<o^m.x'\i. ^^m^ l O 6 li^y r 
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{4. ^'^g^5*>^>3t7r^^^'^i1@#l(^SJ^L.•CM-?■C<•l.^ 
[0 24 1] :^mmmTi.. ^2c0»*6 0 2tm3« 

-6. 

[0242] (HSfe^J 1 3 ) 02 0 $:#Slt^*« 

[0243] :mmmx'\i. m i (><r>mmm (mmm i 

[0 2 44] BllKEoidtc;. ;*"7xa^3 0 KOiti^t 
3K7r -f^N'? 0 1 tJit/T 0 1 ' cry-mifimim.tixX 

mmiw^^-yi o 3*wxsm3 o i±ic 

yrill«8Sr*t-Sm^imWllISSIgi^7 O 2 

«3 0 l±t:^fi!t$ixT».^-S.« 
[0245] Xf5X*^30 1{4. ^N° y^-~^'7 0 5« 

-S/7 0 5 2:5?i=«{tS#m^fifM«gT 7 0 4<0-ffl 

h . ;<^'5;^««3 0 1 ±.cr>mMWm.^-^^->l 03 b 
Sr. T)V^-b-h^j:^m%W^U^^lQ3t,zX'^xmm, 
f-S). 3fe7r>f>'N'7 0 1(4, 3t7r'f>'^'IX0ttiL□S^:f^ 
LT^N°-y^r-i/7 0 5|^«-^>^'hg|5^ffit/S. mz. %y 

Saa^ifiL^cf^. ^N°-yt>-->^"7 0 5lC-?-<7)Mlfl5^JR#{t 

[0246] :i<D^m.(^mmzmLx\±. 02 o^omh 

SiaSrfflv^-r^^(cf^-t-g.it*^-C#l.. tcii. -kX 

imm^j:mi^znLx. ■m^^wmi^'th, 

[0247] :i<r>Xo\,z^Wnt>zi^mf. ^yr^^^i: 

[0 24 8] (Ulte^Jl 4 ) 112 15:t>'ia2 2S: 

^mmxii. ililSOxtm. ai$15 0 Atm<7)Br®^ 

mm^^^-t^m 1 « 1 1 0 3 f}Wxmm 11010 

±mizm^^tix^^6, ^yr-(/<l 1 0 2co~:fjco^ 

^ij^mimi 1 0 3[f^izmibj2,tii. mm(r>j:.^^i^jk 



mmmmizx-^xm^^tix^^^ , :ffyxmm 1 0 1 

1 1 0 4*>'m$tlTV^|,. 2|s:||MC^JT14. S®1 1 0 
4(7)mmJf\^l,i. ^yr-^^-^l 1 0 3iO7tWi:3 0Jgc7) 

[0249] mmmm 1 1 oA^ummm 1 1 o 
mmzx-yxmiiif^ti. m^^tix\,^^. m^i 

1 0 5{4, ^^miUz^^y (Ti) b^ (Au) ^ 

mm-th::bizX'yxm^^tLX\<^^. A'y^m^i i 

0 1 0±ntC{4. I n G a A s ^®f4c^^^^ 110 6 
timfi^tiX^^h. 1. 3S:?ayc;0^-^l 1 07 

{4. Ritisi losizx-oXKm-^ti. Kinm i os 
[0250] ^mmmxi^ . mmcommm^i^y 

1 1 0 2O®t(f^i:|H)SjK{cig^$ix-Cl^|>, ^O/c 

siSffli 1 0 A<mmz^(.h')imw:£Wx {wmm 

Ci) {4. ^^Wt{4»lEL^V^:K®t;^t<'5r^cOT\ 
7tft-^coSj[SL{4^t^v^, 3tft-^^0KM:^rfi]t=ES$ix 
7t:^f^s^3tfgi^ 1 1 0 6 {c i 0 7fefi-^{4ia)^&<}tcmm 

m^\.zmk^i\.h. 

[025 1 ] dO^^Kffl^tf-VN'^ Xt: J:tl{4\ 3^7 r 
1 1 0 2 <7im%^^m^X^MW^%m- 1 1 0 6C0 

'^%^b(mmk~mz. L*»t6o*>4.3oo5^D 
ymmz%.<WL%X'%h, zcofzut). ^mi^^^mz 
m^-^x^mp^'^ytmi'<r>^^uamzmm Lx^mi 

m^rWh C i: < , 7t7 T ^ 1 1 0 2 ^BM-fh 
mm. 3 5 ^' a y<r>^^<r> 9 o %lJUi*«^3?f<sS5ie 
s-?i 1 0 6tixoa*na. -ecoi^m, ^v^g^isa* 

[0252] iXtC. 02 2J4, 'J ^-yoXi7)SgDi1^4 

«is«c#tt5:^-r. m2 2<r>y^y<^mmii. m^i 

1 0 50-^^i:3fe7r-f^N'l 1 0 2co^Wi:*^W:^« 
Sr^L. «sfflt{4. ^yr^^<l 1 0 2cOAW»^^>l,J^c 

[0253] :ftiS**5J^:iT<^*|-^, Kits 11 0 

mm^^co^mm^^tmy r ^ 1 1 o 2 izmm^ix 

-S. */t«JS*M oma± ( 4 5^J^XhcOBt{4ffifi!Ui# 
Jtt'Srv^) ^|i3l«i^3t^^^l 1 0 6^a*>/i>i0 

KltM0^t^^3t:7r^>N'l 1 0 2afii$fL|.« 
[0254] KI^M03t*^■;*cSv^^i-a•C^4, J-hgRcTJ^rj 

:ftJK2:5JS*-<b4 0JKc7)$ESI{:iS^-r'l.'7)T\ 02 2*> 
^> Bfl J; d , 7t 7 r ^ ^ N'tfO^ttJltfflM W*co^ 

tQmmc^mmioyt^&j^^mmx'co^mKmizxhm^ 

[0255] 3(s:^Bac7)?^®tt3V>T{4. UyX^ 
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T<OfllB£M5g*J;<f5X^l 1 0 l(wjlPtLTll«$ilT 
[02 561 <Ji:l3, 02 3A>!)><i>|l2 3DS:#B^L^r*i 

[0257] i-r . 02 3 Ai:^-r i 9 (c. mmmmm 

m^^tmicomi l 0 3^SlliW=5rWUcJ:-9-CXf 

5x«igi 1 0 1 <D±m<,zmm-i>. ^^:^wsli i o 

B#tc. JSffll 1 0 47!?JJgji!<;$a.|.{aS^it/^5tSi^*>'ie 
[02 583 mz. ll2 3B(c^-tJ:dfc, ^t^r'f A 

110 2 immm^b thizmi<7)mi lo 3<^izmit> 

[ 0 2 5 9 ] iXtc, ^'y:^mu 110 1 <D±K r^ig^ 
tioTS^^n^gP:^-. -r^;b^ll2 3B 

i/v>i:Df{ftLi,t:uBr^a^fflv^T«]iff-r-s. 

ll2 3Ctc^-ti;otc. 3ld:7r-^>'N'l l 02<03teW 

icit Lt:m^<7)^«t:'»Rffis 1104 ^m^-th . 

[ 0 2 6 0 ] JXt:. 112 3 D(c^-r j; a tc. 1 
1 04lCffi)li^:n"L-C3feK»fiS*l 1 0 5*IA0#tt. 
E^-rS. ffiflt2:fflV^T. ^f*cS3t3!l^l 10 

®i3g«t4t Lxmm%^9vm^i^ms^h^ti,zii o 
•rt.zm^<7)m.^zimw^%m=f-i:m^'rh r t 

■1.0 

[026 1 ] 7t7r-^^N'*>^><7)3tfi 

m:<^-xsL<r)M\<zmLxio ^m&mm^x'% h . 

[02623 (^Sfe«?lJ 1 5 ) 024 S:#H§ t^** 

[0263] %mw&^{zn Lxmmcr>:^yxmm 1 4 

0 1, 3t7r^>'s;i4 0 2, :^yxmmi4 0 1<^l,zm 
^^tltzmi5 0um. 1 5 0/xmc7)BfH^©^J^4^ 
1 1 4 0 3-C-^B30X;K^i^^^fli«^4 
izX'0^yr^^^l4O 2cr)-3i}imiib]2>ttiXm^^ 
tLX\.^6. 

[02 64 1 14 04limm.mm. 1405{iKttS, 

1 40 ea^mi^^^m^. i407{ii. SMmytm 
-^.14 0 8i,iKm^x$) 0 , El 2 1 (ommmbmm<r) 

i><DX'hi>. 3tfi#14 0 7{±Mi7r-<>'N*14 0 2't>^ 



imLfzmmm^m 1 4 0 4±izmnim^^tifzK 
itm 4 0 5 i '?±:^rt^ LT3t7 r A 1 4 0 2 
(^{'hgptcjRoui^n. mm^yxmmi 4 0 icDtt^srii 

oTS«c^±ffi±tClBaStifc*^f*:^3tem^ 14 0 6 

co^miizmmLxmma^iz^mti^. zco^ym 
mm.izi3\^x t , mmm 1 4 tcov^TiftHj t-^c i 0 ^® 

[026 5] (Htfei^lll 6) iXtC. 112 5. ll2 6A^i 
2 6 B ^#B?X^55^ . 3|Sf6BJ(7)^ 1 6 ^Ulii^lJ^ 

i«BJ-ri.. ll2 5tZt5V^-C, 1 50 Hiv-U^yXM. 

1 5 0 2{S5t:7r-f 1 5 0 3<i*gl 4 O/zmiOH— 

com. 1 5 0 4{i*KJga, 15 0 simnm. 1 5 0 

6 {4IIH<0«-CS> l.«i20/>(mC0XU-yh TK^ 1 5 0 

1 <o^m[^izm\^x^y r ^ ^^<^%mi<znvxm^cr)n 

JK^^-r. 1 5 0 7{i/-K'J -Y 5 F 7 >f iUM,±(7)mmi^^ 
myt^mmi-^ y^fV^. 15 0 8{iInGaAsi|i##:^?t 

1 5 0 9ii%y r A )^bmmws.(r>m\m(r):t. 

*rdri/^eaiii, 1510(iiS:Rl. 5 5ju 

m(r>^^. 1 5 1 1 (i 1 . 3 JUL mCOKM^X'hh, 
[0266] *3tT^NM XOfl|^-C'(4, 2^^com^ 

cr)m^(^^MiRmz-:fj(7)mM:(7)m^i:^^-th t ij^x- 

0 7 ^ jgi l:^^^ t^zX^ mtR-ti, Z b 7&«T# ^Zb 

^i.mot.x'i>Kc\'^. 

[0267] 3|s:3t7-VNM XC0^3ta5c0p$ffll=O(,% 

ll2 6AS.l>'2 6BSr#ML=5r*»'^iiHfl-r'i., 
[0 2 681 02 6^^t5V^T. 160 1{iS«, 160 
2{iit^#:S^^^ , 1 6 0 3li^mi^^ytm^ 1 6 0 

2 CD^±U. 16 0 4 1 6 0 2 iO« 

160 5(iJ)<i>*>ba6»Ml 6 0 160±®±t3i>a 
{fbii^^:^ ( Au ) «i|£f*»/?>^SI^SI5S-W-r 

1 6 0 6 {Sx-trdf i^^fllT'fc . 
[ 0 2 6 9 ] 112 6 A(i, ^BgS^ffO^^f*:^^*^ 

1 60 2i:««ltfigl 6 0 5<0{2S55fS$r^LTV^S. 

02 6B{4. iii^fi|j^3fe^-?^16 0 2fc««Rl6 0 1O 
ratCX;K^>-^litl 6 0 6T««ll^SfL-CV^|.«l^S- 
^^LTtjO, SfiSl 6 04i:a^m«51 6 0 5i:*^'ttm 

[02701 (ItSS^Jl 7) 027«:#!SL^r7&* 

i^.. mi icommm^im-t^. 

[027 1 1 m27i,zm^X 1 7 0 l{iff§4 0//mtf0 

^mm±izmmw^mmt:mm Lfcm^ i . 5 5 a* m 

^^m&tm^i. 3um%^^m'tty ^ D^^X'h 

>5:fcKtiJiBBt|Hl-<7)MiF;ft{i|Hl-c7)#-^2r#tiJiBJ 
Sr^^BS-r o 7 /U^' 1 7 0 1 1 5 0 

8^a«l 5 0 ICISflgl 5 0 9tCllI^-r.S.HUtC, -eo 
raltClHltfflSl&fflV^TaMl 5 0 i±wg«ia^$ix, 
15 11 {i^^f4cS3t«-? 1 5 0 8c0^3tg|5tCi'J 
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[0272] (mmm i s ) mz. 112 s i:mmx^j:t< 

*%BJ<omi Sc^HitMSrUiHBi-S. I12 8^^*^V^ 
ISOKi^:^, \80 2\,iyr^ ^^zi^^^9<r>m 
^mS'aX'hh yx.)V-)V. 1 8 0 3{i7 :L)V-)V^(r>^ 
7r-f^N\ 1804{4mz:c7)M-CS>^XU >y 180 
5{4SitlS. 180 6{4|g-<7)«, 1 8 07{4^S|f<sS 

1 808(i7tfi-^, \SQ91.tWM%X'hh. 
7 x;U-7H 8 0 2 {±SM 1 8 0 1 ±t:|l^$fLT 

ism,i,zmm,^tii>. ^>^^A^tA67x;^-;n8 0 2S: 
x't hm^tf^h^. t.fz%^^M :^commLmzi^\^ 
tim^ t ^i.fi]^*>^>i. . ityr^ j^<Dmi<Dmz'o\^ 

[0 2 73] J^{C02 9A*^^>ia2 9ES-#HgU^3bi'o 

[02 74] m2 9MZ7f^^ixhi:ol,Z^ X«180 1 
co±ffit;^g|8:<om i « 1 8 o 6 ^^■^i.zmm-^ . fio 

f^, ll2 9B(CS^$n-2)J;^fc. ^x/W-ZH 8 0 20 

r 1 8 0 3 ^ . -en-rn. nm-t 
?t 1 8 0 6 ^\.zm^Mm^m\^xmm.mi%'t 

h.'mz, m2 9C\<z9h^K^Xol.z^ %yr^^^l 8 
Oli:m'^hXd\,Z, a^l 80 lcO±Mt3^LTm 

i3 m^<^n&x) m2mi qo A^mm-h, 

[02 7 51 »:tC. 02 9DC5^$n.|.J:otC. —^(T) 
Rtt«* 1 8 0 5 *fflJ|gW4 i: t 1 « 1 8 0 4 1*1 

1 80 l±{ciEa-tl.. Cicof^. ll2 9Efc^$ixl>J; 

[0 2 76] iiOj:otcMjt:^ffi«4. ^1^1 8 0 6*5 
iU'm 2« 1 8 0 4 ^Jg^-r ■i.XS*^". «^<7)3t7^VNM 

[027 7] (IIJg^Jl9) !13 1AZ^ti''ia3 1BSr# 
[02781 2|s:^SIim'{4, ^3K*^=^i:-f*:-ft$ix^v: 

m 1 a« 1 9 0 1 ±®t;siic7)jp^§^t^^^2aflR 

1 9 0 2c7)Jit;J§tK§fL, — ^lc07t7T-^>'^'^>''J.-;^ 
^^JSLTV^I,, W,imWLl 90 ltc{4^1?»l 9 03 
tim^^fi. ^cr>^i<z%y r -i J'il 9 0 4 ^^fflflif 
$^^TV^&, iTt, l^2?il 9 0 5t3j;t/^04't3f¥A 
^ixfCTtSSt** 19 0 6 r ^N' 1 9 0 4 Sr#f46 
^^«lfl]-5TV^5. BU^COllJfe01JtlSI«lC, ^2«1 9 0 



5 04>T-{43t^ltSf!|s 19 0 6 ^mmtfi^^ThA^Xa 

0. mimmi9oi<D±mizh->x^mmmi^i9o 

eizj:^x^M^tifz^i^imtii{iLmizii. 

^1 90 7*>'ffi|glCj:oTi]^SixTOl.. Zix(:.(7)m 

[0279] ^l««Rl 90 1 t^2a«l 9 0 2t 
^J;t{4'i^;w>'— ^-xhcoi: a^ti«SiJl 9 l Otc 

x-oxms 1 Bts^-rj:d{cii«$fLi.. m2a«?i 9 

0 2{i:. m\.^m^tm\'^^^ti!)-(^m^^tixii'o. m 

\'^^^cr,±mzii. ytyr-(^<l9 0 4C09tmm^^ 
■ m^-tht:if>C0Vm 19 0 8*i?gfi!t$ixTV^.S., m2 
SKI 9 0 2{4. ^Ji.{fi^U 3ySeic7)±M<^S«?$tt 

[0280] m2m& 1 9 0 2±tC^f*:l/— f 1 
9 0 9**ll^$n^^f^. ^#f*cP— ^fSg^l 9 0 9*^ 

9c7)fiffi't4#®0«4 1 0 0%T'^V^7ta6, ±IB;?>^'J- 
-y^J'Kiitci-^T. ^mi^\y-'^m^l 9 0 9<^:i^^ 

07^7r^^N'l 9 04*<ll^§fLfcl^l«fi^l 9 0 

1 t:m2mWL 1 9 0 2±tC^gmt- SHirtCfir^bixftS. 
[0281] m2mR 1 9 0 2{C|S{tJtSll£^iS${4. 

mimmi 9oi<Dm^izit^txmm^ix^. mimm 

1 90 lcr)ffS*>\ mm350umX\ miS^l 9 
0 Uzj^^^iXTtmi^l 9 0 3Ogl!$ (^7r-^/N'l 
9 0 4O3TfltC*fJC-rS) *^'7 0xxmc7)Jg-^, 1122 
9 0 2^0SlliS${4, 2 7 0~2 9 0A£mmJEt:l5 
^^ti^. ^oLX. 113 1 Btc^^-rJ;at::. r^f 

^'ft^Zbii^X^^, mMl 90 1. 1 90 2tcti:, Btr 

kBo^js^jicov ^x^^fz xdiz. mmwm^ -^-^ - v 

[0 282] :L<r>i.o^j:%yr^)<>^-J:x.-Mzi.f\. 
\i. ^^f^l^—r^i^ 1 9 0 9iy-h(D'^^^^ityr^ 
>'N'l 9 0 4l35&*W(::A*fS-ti:. L*»i>. 3t7r-f>'N'l 
9 04?:fEJ)fiLT§;tft-^5:-f v^AVWM.'S^fd-z'^ 

%%=f- 1 9 0 7 T'S)!)*W(cSttBi S i: tf^X^ h . *ll 

^t-r^:ib*^X^^. 
[0283] 

x^m. m\*^ii:m^mco^^^'ty^^yr-! 'Xmmi^x 
^j^<7)mm ^z\tnfxjz^< nm-t 1. 1 co-c-fc o mmizk 

# ^-W^Sr -I. t COT*) •& , 
[llia«ofS#=5:iJiBJ] 



(20) B2 001-66473 (P2001-66473A) 



[H 1 A 3 :^^m<r>^f^u xaym 1 ; 
[ la 1 B 3 %W^(r»%=Tf W xoM 1 %mm<n=)ty r >f 

[112 ] wMm^mf^<^Wim:\m-^^'fmmm 
[04 c ] m^<^m\f\'km-twmm 

[05 ] 3|s:^HJcO3t7-VNMX<7)^2*M0iJcO3K7r^/N' 

[ 0 6 ] 7 r >f /N'ra«0iig-&«^<7)|Sips«cl¥'l4$:S^-ri«BB 
0 

[07 A ] 2|s:^Hj<?)^7-VN'-f XOll3^*fe«?!|tOlHlSS0 

[07 B] *»Bflco|g3||Jgfi^JOM^I0 
[07 C 3 *?%BJc7)^3llM0lJO¥M0 
[08 ] ^N- y ^-i''§fL;^v:3|sf&BflO|l3^M^Jc7):«JS0 

[09 A 1 i^Wfi<rmTfM :^<rM^%mm<r)^mm 

[ 0 9 B ] 2|s:«BJc7)||4 ^Jfi0lJ«O3t7 r A ^N'tSJo /::8lf 
H0 

[ 0 1 0 A 3 isFmrn^ff^^A 5 ||)M50iJiOTH0 

101 OB] ^wy^'m,'E>mm¥myrAmz^-ifz 

mm 

[01 1 A] A-fXtfOlS6IIS6e»JcO#ftg0 

[01 1 B ] ifmm'm^mmm(mmm 

[01 2 A] ^wfi(n%^f^Ax<mimm<nmm 

[01 2 B] ifwmw.i%%<m(mmm 

[01 3 3 *3%BJ^7)5tT^^''^XCom8^M^^JO^^I0 
[0143 *56Bfl<05ex/N'-f ;<.<7)Sg9l|]!ififl«Jco™0 

[0153 *%BBc7)^7-'>'S-f XCT)^ 1 O||)!lfe^JC7)ffiTH0 

[0163 *f6Bjo3t7-VNW ^«om 1 1 ^mm<mmm 



[017 3 P^l.nrf5^^to3t7r^/N'tc*3tt^7iaS 

[01 8 A3 mn<r^%y r ^ '^(T^wmwrn 

[ 0 1 8 B 3 gp^Wtc 3 T^S^a;^ Lfc^e^ T i^<m 

[0193 3|s:^B3<7)3K-fVN'^ 1 mwmwmm 

[02 0 3 *^Bflc03t7•V^'^X^oml 3 ^))ll9^Ji^^fi)c0 

[02 1 3 ■^wfi<m.'f'^A :^<n% \ A.%mm<mmm 
[02 2 3 *^Bflc73^ 1 A.mm\^zii\^h u ^-yox 
soft ]g«c#e^*-r 7 7 $r*-r 0 
[02 3 A 3 ^ 1 AmMm<nm&-ys'm:^<t^mm 
[02 3 B 3 1^ 1 Amm¥m&-}imk^-timm 
[02 3 c 3 n 1 Ammm<r)'^-nm^7^'twm 

[02 3 D 3 m 1 4llM^Jcoi^3t:^-^^S^t-Mlg0 
[0243 ■^Wm^'rJM 1 5||MCTiOaiTa0 
[02 5 3 ^J^Bflco^rV-^'W^omi 6^]!F6fiFiJ«KlTM0 
[02 6 A 3 m 1 6||ifif(<O«^0 

[02 6 B 3 1 bmm<mmm 
[02 7 3 *^BBc7)^rvs-xf x(r)% \ imm\<mmm 
[0283 2|s:^Bflc7)^rVN'^xiomi B,mmmmm 
[02 9 A] mi sn'mm,<7:i^-nmk^-tmm 
[02 9 B 3 ^ 1 ^mim(^m^->jm^^-tm^m 

[02 9 C 3 m 1 8^Sfe^JtfOMjt:^S2r^-rM*l0 

[02 9 D 3 m 1 s,mmm<m^-m.^m-mm 
[02 9 E 3 m 1 s,mm(7m^-nmi:^'fmm 

[03 0 3 ^*c7)3tTVSW X^7i^-r^3t0 

[03 1 A3 -^^wm^^'M y^<r>w. \ 9mmm(^mi 
0 

[03 \^\^wm%^>Mx(rM\ 9miim<mm 
0 



[01 A] 



[01 B3 




"1 
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